A tale of terminal differentiation: IKKalpha, the master keratinocyte regulator.
Keratinocyte differentiation is the process of cellular maturation from a mitotic state to a terminally differentiated state during which skin builds up a tough yet soft skin barrier to protect the body. Its irreversibility also allows the shedding of excessive keratinocytes, thereby maintaining skin homeostasis and preventing skin diseases. Although the entire journey of keratinocyte differentiation is intricate and not well understood, it is known that Ras is able to block keratinocyte terminal differentiation and instead induce keratinocyte proliferation and transformation. It appears that uncontrolled proliferation actually interrupts differentiation. However, it has been unclear whether there are any innate surveillants that would be able to induce terminal differentiation by antagonizing excessive mitotic activities. Inhibitor of nuclear factor kappaB kinase-alpha (IKKalpha, previously known as Chuk) emerges as a master regulator in the coordinative control of keratinocyte differentiation and proliferation and as a major tumor suppressor in human and mouse skin squamous cell carcinomas. IKKalpha does so largely by integrating into the epidermal growth factor receptor (EGFR)/Ras/extracellular signal-regulated kinase (Erk)/EGFR ligand pathways during mitosis and differentiation. We discuss these findings herein to extend our understanding of how IKKalpha-mediated terminal differentiation serves as an innate surveillant in skin.